PCX 



WORLD OTO-LECTOAL PROPERTY ORGANIZATION 




(SI) 



IM TERNATIONAL 
International Palfint Clasdftcatloii « : 

ClOL 1A8, 1/22 



APPUCA-nON PUB USHED UNDER TH E PATENT COOPERATION ^ 

(11) iBtETnational PubUcation Number: VV« VSA^S^/^ 



Al 



(43) IntamatloDal PubUcation Date: 9 Novemberl995 (09.1K9S) 



(21) Internationfll Application Number; 
<tt) International FUing Date: 



PCTAJS95/04981 



24 ApTil 1995 (24.04.95) 



(81) Designated States: A.U, CA, 
(AT. BE CH. DE, DK, ' 

NU PT. SE). 



^ CN, JP. KR, NZ, European patent 
ES. FR. GB, GR, IE. IT. LU. MC, 



(50) Priority Data: 
08/236306 



2 May 1994 (02J)S.94) 



Published 

US I ^i'f^ itaemational search report. 



. « fWVRON CHEMICAl- COMPANY pjSrtJSl; 
C71) >^PP«g-^^^^F^ CA 9412(^7141 (US). 

AMCAQf Mftttbew R; 882 - 26th Avenue, San 
(72) Inventors: ^^i^-^^Jg^ Richaid, E.; 8962 

Francisco. CA CUS). CHEVAUER, 

^'o-Tl5 e^k^^S: CA 9^03 (US). 
^SSan Jc^.L; 5430 Pmoor Avenue. Oakland, CA 
94618 (US). 

^ *- Oftudc J et al4 Chevron Corp oifttion. Law 

(74) Agents: CAROLI. ^^r^iJt^.^ r a 04120-7141 (US). 



(54)-nae. ^^joxYALKYlJENE) MONOOL 
Tc* monoolefin. wherein the polymer ^•'"^J';^"? about 500 » about 5^. whoein the oxyalkylene group Is a C» to C, 






FOR 



Codes used to identify 
applications under the PCT. 



THE PURPOSES OF INFORMATION ONLY 

paity to the per on the ftont pages of pamphlets publishing international 



AT 
AU 



BB 

BP 

BG 

BJ 

BR 

BY 



Belgium 

Bulpoii 
Booia 

Beltras 



cr 

CG 


Com) African 1 

Conie 
Swluotatd 


CR 
CI 


CAie d'lvobe 


CM 


Ctisaoon 


CN 
CS 


China 




CZ 


Czech Repnbi^c 


DB 




OK 


Defunorit 


ES 


Spate 


n 




Fit 


Fraoce 


GA 


Giboa 



Republic 



GB 


United Kingdom 


GB 


Georgia 


CN 


Guinea 


GR 


Greece 


m 


Hungsnr 


IE 


Ireland 


IT 


1u)y 


JP 


JflpSD 


KB 


Kenys 


KG 


Kyrgytun 


KP 


Denxcciiie People't Republic 




of Korea 


KR 


Republic of Korea 


KZ 


fOAxakhsttt 


U 


Lifichmsiein 


LR 


Sii Lstka 


LU 


{.Luxembourg 


LV 


Laivia 


MC 


Motuee 


MD 


Itepublic of Moldova 


MG 


MadagBCV 


ML 


Mali 


MN 


Moogotia 



MR 

MW 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

M 

5D 



Maurioma 

Malawi 

Niger 

Nethertandi 
Norway 
New Zealand 
Poland 

Puitogsl 
RomaaU 

Rmrfap Fcdgrarinw 



5E 


Sweden 


51 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TO 


Chad 


TG 


Togo 


TJ 


T^kixUD 


TT 


TiiaMad end Tol 


UA 


UkniBe 


US 


VJaiied States of 


uz 


Uxbelisun 


vn 


Viet Nam 



wo 95/29974 



PCTAJS95/04981 



-1^ 



01 
02 
03 
04 
05 



FUEL ADDITIVE COMPOSITIONS CONTAXNA 
AH ALIPHATIC AMINE, A POI-YOLEFIN 
AND A POLY(OXYAIJCYLENE) MONOOL 




®^ ^. ^ elates to a fuel additive composition. More 

10 a poly{oxyalkylene) monool. 



11 

12 . It 
13 



ie ..11 xno- th.* .n,l..s_^^ 




on Uie surface of engine 





" bodies, fuel inj 

X« carburetor ports , «r oxidation and 

15 ports and inta}ce valves, aue w „^ . 

1, Len pra-ent in r.la,.iva« .in»r a.»»«, — 

wn« ^^rvaability problems, such as stalling a« 
« """'""^ J^^^t^^.'^ine aapoalte can .Ignllicantly 

„ incraaa. •» '^^"Var.f»., th. davalopnan,: of a«.=tiv. 
" '^''r.!^»» " -^aP''" " " 

:"«r^r.pr..« ta ~nsi.»a.^. - 

w ^.a+'o'rials are known in tne arx;. 
24 numerous such materxais 

n TT s patent No. 3,438,757 to Honnen et al. 
For example, ^-^-/^^^^^ aliphatic hydrocarbon N-substituted 
discloses branched ^ «.i.cular weight in 



26 
27 

28 aTnines and alkylene 

29 
30 
31 
32 
33 
34 



»ines and ^^^^-^-^^ , pr;ferably about .50 to 
the range of about ^ ^ aispersants in 

5,000, ""^",3 internal combustion engines, 

hydrocarbon liquid fuexs lor x 

* M« 1 S02 451 to Moore et al. discloses motor 
r:::i:ian:' co^Uinin, a poly-a. » copo.v». a c, 
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01 to C, unsaturated hydrocarbon or the corresponding 

02 hydrogcnated polymer or copolymer, wherein the polymer or 

03 copol^er has a molecular weight in the range of ahout 500 

04 to 3,500. This patent further teaches that polyolef in 

05 polymers of propylene and butylene are particularly 

oe 

07 
08 
09 
10 
11 

13 ;;:;'oo7preferahly from 500 to 2,000 ^^^^^^^f ^^^^^^^111 
1. teaches that fuel compositions containing 



U S. patent No. 3,700,598 to Plonsker et al. discloses 
liibricating oil and fuel compositions containing a small 
amount of an N-hydrocarbyl-suhstituted »^^f ^ 
ethylamine, wherein the hydrocarbyl group ^ 



polyolef in group having a molecular weight of '^-f ^^^ 



t.eacnes "cnav iw*»* - — « , ^4 i 

preferably also contain a small amount of a mxneral oil 
and/or a synthetic olefin oligomer having an average 
molecular weight of about 300 to 2,000. 

U S. patent No. 3,756,793 to Robinson discloses a fuel 
imposition containing minor amounts of (A) a P^^^*"^"^ 
whiL is the reaction product of a halohydrocarbon having an 
::::age molecular weight between SOO to 2500 and an alXylene 
polyaline, and (B) an organic substance having a -scosity 
Ltween 20 and 2500 cs. at 20^0, This patent ^-^^^ 
discloses that a wide variety of compounds are ^f^^^ ^- 
the organic substance, including polyamines, amides, and 
T^Z or mixtures of esters, such as aliphatic diesters of 



15 

" Tolecular weight of about 300 to 2,000. 

18 
19 
20 

21 
22 
23 

24 

2S 

26 

27 

28 dibasic a 
29 
30 
31 
32 
33 
34 







r :s%;rorg:nIcT^^^^^^^^ are described in this patent as 
polymers or copolymers having an average molecular wexght of 
300 to 5.000 Which are selected from hydrocarbons, 
substituted hydrocarbons containing oxygen ^^^^^^^^ 
hydrocarbons containing oxygen and nitrogen. Most preferred 
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16 
17 
18 

19 

20 

21 

22 
23 

■ 

24 

25 

2S 
27 
28 



polymeric compoiinds are 
polyalkylene oxides and 

. X73 456 to scheule et al. discloses a fuel 
Tj.S. patent No. „ ^ hydrocarbon-soluble 

additive composition ""^'^^^^^^^^^^^ , ^,„ally liquid 
acylated PolY ^^^^ ^ ^ to C, olefin, wherein 

weiV o. about 400 

the polymer has an averag 
3,000. 

. ^ MO 4 357.148 to Graiff discloses a motor 
U.S. patent ' ^^^^^^ requirement 

composition containing an o soluble 
increase-inhibiting amount o. ^^^^^^^^ ^^^^^^ 

polyamlne ^ ^bL 600 to 10,000 and (b) 

a -lecular weight Of ^^^^^^^ , 6 ce 

and/ or copolymer of a ^^^^^^^ ^^^^^ 

Wherein the polymer has a numo 
about 500 to 1500. 





chain and 






weight of 



2» 
30 

31 
32 
33 
34 



sine, in £u«l ""^^^^ p,lyi,obut«.. «l*h««t *" 

„ S patent No. 5.004.478 to Vogel 
f;el for internal combustion engines 
additive comprising (a) " 

4. «nd fbi a base oil whxch 
detergent and ID) a 

polyether based on propylene oxide 



et al. discloses a motor 
which contains an 
amino-conta ining 
is a mixture of (1) a 
or butylene oxide and 
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01 having a molecular weight not 

02 ester of a mon 

03 alkanol or polyol 




than 500, and (2) an 

acid and an 
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U S. patent Ho. 5,089,028 to Abramo et al. discloses a fuel 

itlon containing an additive which comprises the 
coB^ination of (1) a polyalkenyl succinimide, (2) a 
polyalKylene polymer, such as polyisobutylene or 
polypropylene, (3) an ester of an aliphatic or aromatic 
clrl^xyxL acid, and (4) a polyether, such as polyhutylene 

or a polybutylene/ polypropylene 
The additive may also contain an optional amount 
of a mineral oil or a synthetic oil. 

U.S. patent No. 5,242,469 to Sakalcibara et al. discloses a 
gasoline additive composition comprising (A) a 
Lester or polyolester, and (B) a dispersant selected from 
(1) a monosuccinimide, (2) a bis-succinimide . (3) an 
llLlamine having a polyolef in polymer as an alKyl group and 
an average molecular weight of 500-5,000, and (4) a 
benzylamine derivative having an average molecular wexght of 
SOO-5 000. The additive composition may addxtxonally 
contain a polyoxyalKylene glycol or its derivative and/or a 

lubricant oil fraction. 

PCT international Patent Application Publication 
NO. KO 92/15656, published September 17, 1992, '^^-^-^ 
additive for gasoline petroleum fuel comprising (A) an oil 
soluble polyolef in polyamine containing at least one 
olefinic polymer chain, and (B) a polymer of a Cj to 
„onoolefin, wherein the polymer has a number average 
molecular weight of up to 2,000, and preferably up to 500. 
This document further discloses that the additive may be 



34 
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01 used in 

02 
03 
04 
05 
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07 
08 
09 



Ln combination with other additives, including 




, antioxidants, ignition improvers, and 



European Patent Application Publication No. 0,382,159 Al, 
published August 16, 1990, discloses a liquid hydrocarbon 
fuel for an internal combustion engine containing a deposit 
removing and residue inhibiting amount of at least one C, to 
10 c, dialXyl ester of a to C, aliphatic dibasic acid. 



Publication 



putolished March 7, 1990 discloses fuel compositions 
c^tainin, esters of aromatic di>, tri-. or tetra-carboxylxc 
iS acids with long-chain aliphatic alcohols or ether 
l« Wherein the alcohols are produced by the hydroformylation of 

17 branched olefins, and wherein the. total carbon number of the 

18 esters is at least 36 carbon atoms and the molecular weight 
1» of the esters is 550 to 1,500, preferably 600 to 1,200. 



U.S. patent No. 4,877,416 to Campbell discloses a fuel 

« composition which contains (A) a hydrocarbyl-substituted 

23 amine or polyamine having an average molecular weight of 

24 about 750 to 10,000 and at least one basic nitrogen atom 

25 and (B) a hydrocarbyl-terminated poly (oxy alley lene) monool 
2« having an average molecular weight of about 5O0 to 5,000. 

28 It has now been discovered that the unique combination of an 

" aliphatic hydrocarbyl-substituted amine, a polyolefin 

30 polymer and a poly (oxyaDcylene) monool provxdes excellent 

31 control of engine deposits, especially intake valve 

32 deposits. When employed as a fuel additive composition for 

33 hydrocarbon fuels. 

34 
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^^TI^n^T^i^v HP THE TUV^TION 
01 " 

02 
03 

04 composition com 



The present invention provides a novel 




a fuel-solu^le aliphatic hydrocarbyl-substituted^ine 
T least one basic nitrogen atom wherein the 

of about 700 to 3,000; 

, o£ a C to monoolef in. wherein 

a polyolefin polymer of a x:o « 

" f"-'' . . mniceular weight ot 



OS 

0< . (a) 
07 
08 

09 
XO 

XI (b) 

X2 the polymer has a number 

X3 about 350 to 3.000; and 

^! >,«^roearbyl-terminated poly (oxyalkylene) monool 

(c) a molecular weight of about 500 to 

a^ut 5 oorwherein the oxyalkylene group is a C, to 

X7 about 5 . 00 . hydrocarbyl group is a c, 



X8 C5 oxyallcylene group 

" to C30 hydrocarbyl group. 



" The present invention further provides a ^^^l^^^^'^^^ 

^«ir.a a maior amount of hydrocarbons boiling in the 
comprising a ma30 ^^^^^^^^^ detergent amount 

naenlxne or aies«S* -a a ..kAvra. 



22 
23 

*♦ ir^e'novel fuel additive composition 



» The present invention is :Z:..Tor.^r..^ 
concentrate comprising an inert -^able^ P ^^^^^ 

" solvent boiling in the range of ^^^^^^^e 
" and from about 10 to 70 weight percent of the 
" composition of the instant invention. 

31 
32 
33 
34 



factors, the pr..~.t inv«.tlon i. ba.«» on tn. 
"r'r.!.^^ J, that the u.i,». =o.a.inatio„ ot an 
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X2 
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X4 



X6 
X7 
X8 
X9 
20 
2X 



23 
24 



aliphatic amine, a polyolefin and a poly (oxyalkylene) monool 








26 

27 

28 

29 

30 

31 

32 

33 

34 



when compared to 
either polyolefin 



combination of aliphatic 
poly ( oxyalkylene) monool 



:d descri: 



ON o: 



As noted above, the fuel additive composition 
invention contains an aliphatic hydrocarbyl- 
amine, a polyolefin polymer, and a hydrocarbyl 
poly (oxyalkylene) monool. These compounds are 



of the present 



described in 



A. The A 



The fuel—soluble a 
component of the 




^Substitute! 








having at least one 
hydrocarbyl group 
about 700 to 3,000 



chain hydrocarbyl- 
basic nitrogen atom 
has a number average molecular 



be of sufficient 
normal engine intake 
generally in the 



Typically, such 

weight 




xs a 
amine 

the 
weight of 
amines will 





nonvo la t i 1 e 
s, which are 



range of about 175 •C to 300 



the hydrocarbyl 

molecular weight in the 

, in the 

hydrocarbyl group will 





oup will have a number 
of about 750 to 2,200, 
of about 900 to 1,500. 
be branched chain. 



and 
The 



When employing a 
hydrocarbyl group is 
to olefins. Such 



-chain hydrocarbyl amine, the 
preferably derived from polymers of C2 
branched-chain hydrocarbyl group will 
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.X ordin«ily b. prepared by pclymerizin, „ 
„ 6 e«bon (e«.yl.ne Win, copoly..ri.«. with another 

" Olefin .= a, « provide a branchad-chain, . Tn. branched 
.4 cnain hydrocarbyl ^«UP will generally have 
.s 1 brahch per 6 carbon .to alon, the chain, 
le«,t 1 branch per . carbon ate- along O.. 
,™£erablv. at least I branch per 2 carbon atona along the 
ra"! ^; preferred branched-chaln hydrocarbyl ^oup. are 
nolvpropylene and polyi.ob«tyl««. The branohe. will 
r.^lly o« «o. 1 to . carbon ato«, P'""^^^^ ™ 
11 at™, that i., .ethyl. In general, the br.nch«l-chaln 

i ^ydrUarbyl group will contain "» " J^^"* 

T^T-oi'e-rablv from about 50 to aoour 
13 214 carbon atoms, preferaDxy xiroiu «w 

14 

^! , instances, the branched-chain hydrocarbyl amines 

i "t a U^ITn:::' product, but rather a .ixtur. o. expounds 

1. ^I^ing'an average molecular weight, "-^-f* °' 

1, .olacular weight, will be relatively narrow and peaKed 

20 the molecular weight. 

w • - c^omnonent of the branched-chain hydrocarbyl amines 
22 The amine component w*. w»» 
, v>- arrived from ammonia, a monoamine or a polyamine. 

^« !"ile or polyamine component embodies a broad class 

" :r a:rnrra:in: fro» x to about iz amine ^^^^^^ 

from 1 to 40 carbon atoms with a carbon to nitrogen ratio 
bitween about 1:1 and 10:1. Generally, the monoamine wxll 
c!nt!" ^^om 1 to about 40 carbon atoms and the polyamxnc 
rxrcontain from 2 to about 1. amine nitrogen atoms and 
"torn 2 to about 40 carbon atoms. In most ^-^-^^'^^^ ^ 
line component is not a pure single product, ^ 
mixture of compounds having a major quantity of the 
" For the more complicated polyamxnes, the 




26 
27 
28 
29 
30 
31 

32 
33 

3« 





::::ritron: Will b. a .i«ur. a-m., havm, a. th. .aior 
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01 
02 



product the compound indicated and having minor amounts of 
analogous compounds. Suitable monoamines and " 




03 described more fully below. 



^.n the amine component is a polyamine, it will preferably 
^e : polyaDcylene polyamine. including alKylenediamine. 
preferably, the allcylene group will contain from 2 to 
e ca^on aUms, more preferably from 2 to 3 carbon atoms. 
» of such polyamines include ethylene diamine, 

::xr»e t:^!-. «i.-yi«.. -■^rT'^^r* 

preferred polyamines are ethylene diamine and 



04 

05 
06 
07 
08 
09 
10 
11 

12 die-tliylene triamine 




the polyisobutyl group is substantiaiAy 



saturated and the amine moiety is derived from ammonxa. 



13 
14 
15 

16 

17 

" The aliphatic hydrocarbyl amines employed in 

„ additiv! composition of -J;— alipL.ic 

,X conventional ^l^^^^; J^^^TJ^^^ are described in 

22 hydrocarbyl amines -d their prep , ^^^^^,^,e; 

23 detail in U.S. Patent Nos. 3,438,757, J, , 

2 

2S 

» r.iidr»uch . hydrocarbyl ehlcrid., with «-<.»i. or . 

" pri»^ or s.==nd.ry ..in. « produc. the hydrocrhyl- 

31 siibstituted amine- 

33 AS noted above, the amine component of 

_.„, vtiVaH amine IS aerxvea x&ww «» 

34 employed hydrocarbyl- 



>» /4a'i-all in U.S. patent hwb.. — , • 

3 detail in u.o disclosures of 

4 3.848,056; 3.960.515; and 4.832,702. the ais 

Which are incorporated herein by reference. 
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09 
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..oTM.aining compound selected from ammonia, a 
nitrogen-contaxnxng P ^^^^^^ ^^^^^^ ^ polyamine 

! a HYdrocarbyl halide to produce the 

reacted f f ^^^^^^^^ .^^^^ fuel additive finding use 
l^ydrocarbyl-substitute i„,,„tion. The amine 

Within amine reaction product 

component provides a y ^^^^^ nitxogen atom 

with, on average, ^^^^^ titratahle by a 

product molecule, i.e., a nicroge 



component is derived from a polyamine 
12 amine nitrogen atoms and from 2 
The polyamine preferably has a 

X:X to 10 :X. 



preferably, the amine 



22 



12 
13 

14 having from 2 to 

15 about *0 carbon 
16 

. „ h« substituted with substituents selected 

18 The polyamine may ^,,^3 of from 1 to about 

1, .rom (A) ^^^^^:r;c ac7l .^oups^f^ 2 - about XO 
" " r Lis a^d (O) monofeto, monohydroxy, mononitro, 

carbon ,,„er alXoxy derivatives of (B) 

.onocyano, low« ai^yl ^^^^^ ^^^^^ 

and (C) . ••^''-^ ' containing from 1 to about 

lower ' ^ substituents on one of 

" 'Tic'nI'Uen atoms of the polyamine is hydrogen, e.g., 
:r "asrone of the basic nitrogen atoms of the polyamine is 
a primary or secondary amino nitrogen. 

>.vl as used in describing the polyamine moiety on 
Hydrocarbyl, as usea x invention, denotes an 

*.L »iiohatic amine employed in this invention, 

^radical composed of carbon and hydrogen which may be 
organic radical CP combinations thereof, 

a^aixy " ^^^^^^^ hydrocarbyl group will be 



24 
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.c::,Lni" parlUl-rly .=..yl«>i= .ion 
uid «c«tyl«nl=. BTMent invention aro 

substituted '>»^='»r":.s,an!y poXy»in.s . 

" -""^i- r''' 

groups inciu i alkenyls such as 

isobutyl, pentyl. bexyl, o«y • _ hydroxy a Iky Is, 

T 4anfeut:envl. hexenyl, octenyi/ ew., mjt'-* •» 
propenyl. xsobutenyi, _^L,.xypropyl . hvdroxy-isopropyl. 



such as ='-*^y"^°'^:!"'^;/^„;i^yi3;such as 2-ketopropyl, 
4-hydroxybutyl, e^c J^stoalky ^^^^^^^ ^^^^^^ 

:™rrp7x, p™«.y., p.opoxyp.opyx. 





diethyleneoxyme^yx w diethy leneoxyhexy 1 , etc. The 
tet:raet:hyleneoxyethyl, diethyl xy ^^^.^^^^^ 
aforementioned acyl groups (C)ar 




The more preferred substituents are hydrogen. 
c,-C6 alky IS and c^-Cft hydroxyalkyls . 



.ubstitutea nlttog™ -w™., - - ,^titat.a 

,eo«tricIly — ranr ^Tntl^n^r.. -ixt-o. 

•°^*' ""j^°'p,ry*-.u«s:ur,r;:Uin.. -i- 

"rpr-i^at:: at .^iv.l«.t an./o. ™e^ivaX„t .to». 

™. ---"-rrrporr^r/oC-inr ^^^^^^ 

28 the present xnventxon is a poxy / 



29 



cna p.»»»"- including substituted polyamxnes, 

30 :TTlkyrand^Urox;alkyl-^^^^^^^ -^^-^-^^^"l^ . 
30 e.g., alkyx Jr alkylene group contains from 2 



31 polyamine. Frex«-«^^ . - ; ^^^^ ^ ^o 3 

32 6 carbon atoms, there being prereraoxy 
32 to 6 carDon ^^troaen atoms. Such groups are 

atoms between the nitrogen a*. 



33 
34 
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exemplified by ethylene, 1, 2 -propylene, 2, 2 -dime thy 1- 
propylene, trimethylene, i, 3 , 2-hydroxypropylene, etc. 
Examples of such polyamines include ethylene diamine, 
diethylene triamine, di (trimethylene) triamine, dipropylene 








OC tetraethylene pentaaine. and pentaethylene hexamine. Such 

07 aaines encompass isomers such as branched-chain polyamines 

08 and previously-mentioned substituted polyamines, including 

09 hydroxy- and hydrocarbyl-substituted polyamines. Among the 

10 polyalkylene polyamines, those containing 2-12 amino 
H nitrogen atoms and 2-24 carbon atoms are especially 
X2 preferred, and the C^-Cj alkylene polyamines are most 

13 preferred, that is, ethylene diamine, polyethylene 

14 polyamine, propylene diamine and polypropylene polyamine, 

15 and in particular, the lower polyalkylene polyamines, e.g., 

16 ethylene diamine, dipropylene triamine, etc. Particularly 

17 preferred polyalkylene polyamines are ethylene diamine and 

18 diethylene triamine. 
19 

20 The amine component of the presently employed aliphatic 

21 amine fuel additive also, may be derived from heterocyclic 

22 polyamines, heterocyclic substituted amines and substituted 

23 heterocyclic compounds, wherein the heterocycle comprises 

24 one or more 5-6 membered rings containing oxygen and/or 

25 nitrogen. Such heterocyclic rings may be saturated or 

2« unsaturated and substituted with groups selected from the 

27 aforementioned (A) , (B) , (C) and (D) . The heterocyclic 

28 compounds are exemplified by piperazines, such as 

29 2-methylpipera2ine, N-(2-hydroxyethyl)-piperazine. 

30 i,2-bis-{N-pipera2inyl) ethane and 

31 N M'-bis(N-piperazinyl)piperazine, 2-methylimidazoline, 

32 alaminopiperidine, 3-aminopyridine, N-(3-aminopropyl) - 

33 
34 
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Borpholine, etc. Among the heterocyclic compounds. 




01 
02 
03 

04 Typical 



s are 




05 
06 
07 

08 

09 

XO 

11 
12 

13 
14 

15 
16 
17 
18 
19 
20 
21 
22 



Typical poxyainin«o ,«™tlon bv reaction with . 

amine additives employed in this invention 
a hydrocarbyl halide include the following: -Wlene 
rti^mine 1 2-propylene diamine, .1, 3 -propylene diamine, 
TZVJJIIJL^, triethvlene tetra»ine, -xa»ethyle„e 
diamine, tetraethylene pentamine. di»ethyla»inopropylene 
diamine, K-(beta-a«inoethyl)piperazine N-(beta. 
aminoethvDpiperidine, 3-aaino-N-ethylpxperidine, N-(beta 
aminoetnyj-jpip H'-di(beta-aminoethyl)piperazine, 
aminoethyl) morpholine, N,N axKB^^^ —evanoethvD 
N N-di(beta-aainoethyl)imidazolidone-2. N- <beta-cyano ethyl) 

e;hane-l , ^-diamine, X-a»ino-3 . 6 , --*-^-»-^^™ ' 
X-amino-3 . e-diaza-^-oxadecane, N- (beta-amxnoe^yl 
diethanolamine , N ' acetylmethy 1-N- (beta-aminoethy 1) 
ethane-l,2-dia»ine, N-acetonyl-1.2-propanediamine, 

N-(beta-nitroethyl)-l.3-propane diamine, „_rbeta- 
X,3.dimethyl-5(beta-aminoethyl,hexahydrotriazine N (beta 

aiinoethyD-hexahydrotriazine, 5.(beta-amxnoethyl) 
1 3 s-dioxazine, 2- (2-aminoethylaBino) ethanol, and 
2-12- {2-aminoethylamino) ethylamino] ethanol. 

Alternatively, the amine component of J^^^^^^r.^TZT 

25 aliphatic ivydrocarbyl-substituted amxne may be derived f r 

26 an amine having the formula: 



27 
28 



H-N-B2 



29 Rl 
30 



" Wherein and are independently selected from the 
consisting of hydrogen and hydrocarbyl of 1 ^^J^-^ 
" 20 carbon atoms and. when taXen together. and R, may 
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07 

08 

09 

10 

XI 

X2 

13 

14 

15 

16 

17 

18 

19 

20 
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22 



24 



26 

27 

28 

29 

30 

31 

32 

33 

34 



one or more 5- or 6- 
20 carbon at:oms, 
hydrocarbyl group having 

, Rj and B2 
may be straight-chain or 
alicyclic, aromatic or 
hydrocarbyl groups may 




rings containing up to about 
is hydrogen and R2 is a 
1 to about 10 carbon atoms, 
hydrogen. The hydrocarbyl groups 
branched and may be aliphatic. 

The 



also contain one or more oxygen 



An amine of the above formula is defined 
amine" when both Ri and R2 are hydrocarbyl 
hydrogen and R2 is hydrocarbyl, the amine 
"primary amine"; and when both Rj and Rj 
amine is ammonia. 



as a 

When Ri is 



is defined as a 




hydrocarbyl-substituted 
invention contain 1 n 
atoms, preferably 1 to 
may also contain one 




itrogen atom and 1 to about 20 

10 carbon atoms. The primary 
or more oxygen atoms. 



octy 1 , 



Preferably, the hydrocarbyl group of the primary 
methyl, ethyl, propyl, butyl, pentyl, hexyl, 
2-hydroxyethyl or 2-methoxyethyl. More 
hydrocarbyl group is methyl, ethyl or propyl. 




the 



Typical primary amines are exemplified by N-methylamine, 
N-ethylamine, N-n-propylamine, N-isopropylamine, 
N-n-butylamine, N-isobutylamine, N-sec-butylamine, 
N-tert-butylamine , N-n-pentylamine , M-cyclopentylamine, 
N-n-hexylamine, N-cyclohexylamine, N-octylamine, 
N-decylamine, N-dodecylamine, N-octadecylamine, 
N-benzylamine , N- (2-phenylethyl) amine, 2-aminoethanol, 
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X7 



01 3-amino-l-proponal, 2- (2-aminoethoxy) ethanol, 

02 N-(2-iiiethoxyetliyl)anine, N- (2-ethoxyethyl) amine, and 

03 like, preferred primary amines are M-methylamine , 

04 N-ethylamine and M-n-propylamine. 
05 

0« ..The amine component of the presently employed aliphatic 

07 bydrocarbyl-substituted amine fuel additive may also be 

08 derived from a secondary amine. The hydrocarbyl groups of 

09 the secondary amine may be the same or different and will 

10 generally contain 1 to about 20 carbon atoms, preferably 1 

11 to about 10 carbon atoms. One or both of the hydrocarbyl 

12 groups may also contain one or more oxygen 

13 

14 Preferably, the hydrocarbyl groups of the secondary amine 

15 are independently selected from the group consisting of 

16 methyl, ethyl, propyl, butyl, pentyl, hexyl, 2-hydroxyethyl 
and 2-methoxyethyl . More preferably, the hydrocarbyl groups 

18 are methyl, ethyl or propyl. 
19 

20 Typical secondary amines which may be used in this invention 

21 include N,N-dimethylamine, N,N-diethylamine, N,N-di-n- 

22 propylamine, N , N-diisopr opylamine , N,N-di-n-butylamine, 

23 N,N-di-sec-butylamine, N,M-di-n-pentylamine, N,N-di-n- 

24 hexylamine, N , H-dicyclohexy lamine , N,N-dioctylamine, 

25 H-ethyl-N-methylamine, N-methyl-N-n-propylamine, N-n-butyl- 

26 N-methy lamine , N-methyl-N-octylamine, N-ethyl-H- 

27 isopropy lamine , N-ethyl-N-octy lamine, N,N-di{2- 

28 hydroxyethyl) amine, N,H-di (3-hydroxypropyl) amine, 

29 N,N-di(ethoxy ethyl) amine, N,N-di(propoxyethyl)amine, and the 

30 like. Preferred secondary amines are N,N-dimethy lamine, 

31 N , N-diethy lamine and H,N-di-n-propy lamine. 



33 cyclic secondary amines may also be employed to 

34 aliphatic amine additives of this invention. In such cyclic 
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01 compounds, and R2 of the formula hereinabove, when taken 

02 together , form one or more 5- or 6-membered rings containing 

03 up to about 20 carbon atoms. The ring containing the amine 

04 nitrogen atom is generally saturated, but may be fused to 

05 one or more saturated or unsaturated rings. The rings may 
0« be substituted with hydrocarbyl groups of from 1 to about 
07 10 carbon atoms and may contain one or more oxygen atoms. 

08 

09 Suitable cyclic secondary amines include piper idine, 

10 A-methylpiperidine, pyrrolidine, morpholine, 

11 2, 6-dimethylmorpholine, and the like. 
12 

13 in many instances, the amine component is not a single 

14 compound but a mixture in which one or several compounds 

15 predominate with the average composition indicated. For 
l« example, tetraethylene pentamine prepared by the 

17 polymerization of aziridine or the reaction of 

1« dichloroethylene and ammonia will have both lower and higher 

19 amine members, e.g., triethylene tetraamine, substituted 

20 piperazines and pentaethylene hexamine, but the composition 

21 will be mainly tetraethylene pentamine and the empirical 

22 formula of the total amine composition will closely 

23 approximate that of tetraethylene pentamine. Finally, in 

24 preparing the compounds of this invention using a polyamine, 

25 where the various nitrogen atoms of the polyamine are not 

26 geometrically equivalent, several substitutional isomers are 

27 possible and are encompassed within the final product. 

28 Methods of preparation of amines and their reactions are 

29 detailed in Sidgewick's "The Organic Chemistry of Nitrogen", 

30 Clarendon Press, Oxford, 1966; Holler's "Chemistry of 

31 organic Compounds", Saunders, Philadelphia, 2nd Ed., 1957; 

32 and Kirk-Othmer ' s "Encyclopedia of Chemical Technology", 

33 2nd Ed., especially Volume 2, pp. 99-116. 

34 
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X5 
16 
17 
18 

19 
20 



22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 



number 



01 Preferred aliphatic hycirocarbyl-substituted amines suitable 

02 for use in the present invention are hydrocarbyl -substituted 

03 polyalkylene pplyamines having the formula: 

04 

05 R3NHfR4-NH)-aH 
06 

07 wherein R3 is a hydrocarbyl group having a 

o« molecular weight of about 700 to 3,000; R4 is alkylene of 

®* from 2 to 6 carbon atoms; and n is an integer of from 0 to 

^® about 10. 
11 

" Preferably, R3 is a hydrocarbyl group having a number 
" average molecular weight of about 750 to 2,200, more 

preferably, from about 900 to 1,500. Preferably, R4 is 
alkylene of from 2 to 3 carbon atoms and n is preferably 
integer of from 1 to 6. 



B. T^ytQ Pol yQlefin Polvmer 



The poly olefin polymer component of the present fuel 
additive composition is a polyolefin polymer of a to C5 
monoolef in, wherein the polyolefin polymer has a number 
average molecular weight of about 350 to 3,000. The 
polyolefin polymer may be a homopolymer or a copolymer. 
Block copolymers are also suitable for use in this 
invention. 



In general, the polyolefin polymer will have a number 
average molecular weight of about 350 to 3,000, preferably 
about 350 to 1,500, and more preferably from about 350 to 
500. Particularly preferred polyolefin polymers will have a 
number average molecular weight of about 375 to 450. 
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01 
02 

03 




The polyolef in polymers employed the present inventxon 
are generally polyolef ins which are polymers or copolymers 
of mono-olefins, particularly i-mono-olef ins, such as 
04 ethylene, propylene, butylene, and the like. - 

the mono-olef in employed will have 2 to about 4 carbon 
atoms, and more preferably, about 3 to 4 carbon atoms, 
preferred mono-olef ins include propylene and butylene, 

Polyolef ins prepared from such 



05 
06 
07 
08 
09 

10 especially polyisobutene 





mono-olefins include polypropylene and polybutene. 



The polyisobutenes which are suitable for use in the present 
invention include polyisobutenes which comprise at least 

about 20% of the more reactive ^-^'^^^'^'^l'^^^^^ 
preferably at least 50% and more preferably at least 70%. 
suitable polyisobutenes include those prepared usxng BF3 
catalysts. The preparation of such polyisobutenes xn which 
the methylvinylidene isomer comprises a high percentage of 
the total composition is described in U.S. Patent 
20 Nos. 4,152,499 and 4,605,808. 
21 



11 
12 
13 
14 
15 
16 
17 
18 
19 



26 
27 
20 
29 
30 



E=c»»ol.» o£ suitatle polyisob«t.ne. having a hispi 

.vara,. ..lac»lar .ei<,« of ab»».: 130O a 
..«.ylvinyllda»e contan,: ot about 74», and "^"•"^ . " ' * 
"50 Llacular weight polyiaobutan. having a ..thylvxnylxdan. 
content Of about 7«, both availabl. .ro. British Petrolau.. 



number 





molecular weight of about 375 to 450, such as 
450, a polyisobutene having a number average 

^ Exxon ^ 



32 mo 

Company 

34 
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The hydrocarbyl-terminated poly (oxyalkylene) polymers 
employed in the present invention are monohydroxy compounds 
i e alcohols, often termed monohydroxy polyethers, or 
polylucylene glycol monohydrocarbylethers, or "capped- 
poly (oxyalkylene) glycols and are to he distinguished from 



01 c. Tf - fl y^-»^^^faVI -Terminated rf>^y (o^^lKVX^n^) T1°T>gol. 

02 
03 
04 
05 
06 
07 

08 the poly(oxyal3cylene) giycoAs taioia; , wi. t^^j , ~- 

09 not hyiirocarbyl-terminated, i.e., not capped. The 
hydrocarbyl-terminated poly ( oxyalkylene) alcohols are 
produced by the addition of lower alkylene oxides, su 
ethylene oxide, propylene oxide, the butylene oxides, or the 

X3 pentylene oxides to the hydroxy compound B5OH under 
14 polymerization conditions, wherein B5 is the hydrocarbyl 
« group Which caps the poly (oxyalkylene) chain. Methods of 
« production and properties of these polymers are disclosed in 
17 U.S. patent Nos. 2,841,479 and 2,782,240 and Kirk-Othmer s 
le nsncydopedia of Chemical Technology", 2nd Ed., Volume 19, 
X» p 507. in the polymerization reaction, a single type of 
80 alkylene oxide may be employed, e.g., propylene oxide, xn 

21 which case the product is a homopolymer, e.g., a 

22 poly (oxyalkylene) propanol. However, copolymers, are equally 

23 satisfactory and random copolymers are readily prepared by 

24 contacting the hydroxy 1-containing compound with a mxxture 

25 of alkylene oxides, such as a mixture of propylene and 

26 butylene oxides. Block copolymers of oxyalkylene unxts also 

27 provide satisfactory poly (oxyalkylene) polymers for the 

28 practice of the present invention. Random polymers are more 

ily prepared when the reactivities of the oxides are 

- relatively equal. In certain cases, when ethylene oxxde xs 

31 copolymerized with other oxides, the higher reaction rate of 

32 ethylene oxide makes the preparation of random copolymers 

33 difficult, in either case, block copolymers can be 

34 



2» 
30 
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Block copolymers are prepared by contacting the 
prepared. ^^^^ J^^^,,„^ „ith first one allcylene oxxde, 
hydroxyl-contaaning CO p „^ ^^p^^itively, under 

«.en the others -^"^ °f particular blocK copolymer is 
polymerization -""^^^"^^^^^^^f polymerizing propylene 
represented by a polymer prepared ey P y 

«n a suitable monohydroxy compound to form a 
Toiy^^rorxene) alcohol and then polymerizing butylene 
oxide on the poly (oxyalkylene) alcohol. 



poly(oxyaixylene) polymers are mixtures of 



09 

.0 in polymer c^ain length 

XI compounds approximate those of the polymer 

12 their properties closely app molecular weight 

X3 represented by the average composition and mol 



14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 



The 
by the 




employed in this invention 




wh«.i» is . byar==«byl group ot £r<» 1 «J« 

a. is a Cj to Cj alKyl.n. group; an4 P is »■> 

about 500 to about 5,000. 

, Bfi is a C3 or C4 allcylene group. 





, R5 is a C7-C30 alkylphenyl group. 
R5 is dodecylphenyl. 



Most 



preferably, the polyether 
about 750 to about 3,000; 
to about 1,500. 



has a molecular 



weight of from 
preferably from about 900 
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fuel Compos 

The fuel additive composition of the present invention will 
generally be employed in a hydrocarbon distillate fuel 
boiling in the gasoline or diesel range. The proper 
concentration of this additive composition necessary xn 
order to achieve the desired detergency and dispersancy 
varies depending upon the type of fuel employed 

of other detergents, dispersants and other 

Generally, however, from 150 to 7500 weight 
ppm, preferably from 300 to 2500 ppm, of the 
additive composition per part of base fuel i 



26 

27 

28 

29 

30 

31 

32 

33 

34 








24 to 



In terms of individual components, fuel compositions 
containing the additive compositions of ^^^l^f''^^ 
generally contain about 50 to 500 ppm by ^/^^^ 
aliphatic amine, about 50 to 1,000 ppm by weight of th 
polyolefin, and about 50 to 1,000 ppm by weight of 
poly(oxyalkylene) monool. The ratio of aliphatxc 
polyolefin to poly (oxyalkylene) monool 
(amine:polyolefin:monool) will generally be in the 
about 1 : 0.5 to 10 : 0.5 to 10, preferably about 1 
5 : 1 to 5, and more preferably about 1:1:1. 



will 



of 



The deposit control 
formulated as a 
oleophilic (i.e. , 
boiling in the 
205"»C) . 




higher-boiling 
alcohols of about 
isobuty icarbinol , 



fuel additive composition may be 

, using an inert stable 
dissolves in gasoline) organic solvent 

of about 150'F to 400-F (about 65»C to 
an aliphatic or an aromatic hydrocarbon 
such as benzene, toluene, xylene or 

aromatic thinners. Aliphatic 
3 to 8 carbon atoms, such as isopropanol, 
n-butanol and the like, in combination 
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.1 .ith hydrocarbon solv.„« ar. al~ suitable use with the 

02 datergent-dispersant addit:ive. In the concentrate, the 

03 amount of the present additive composition wxll be 

04 ordinarily at least 10% by weight and generally not exceed 

05 90% by weight, preferably 40 to 85 weight percent and most 

06 preferably from 50 to 80 weight percent. 

in gasoline fuels, other fuel additives may be employed with 
the additives of the present invention, including, for 
example, oxygenates, such as t-butyl methyl ether, antxknock 
aaents, such as methylcyclopentadienyl manganese 
^ ' .^^i r such as 



07 
08 
09 
10 
11 

12 

13 
14 

15 
16 
17 
18 
19 



22 
23 
24 








tr icariDony i , ww** — ^ 

various hydrocarbyl amines, hydrocarbyl poly (oxyallcylene) 

• imides. Also included may be lead 

as aryl halides, e.g., dicblorobenzene, or 

scaveiig»i» # 

allcyl halides, e.g., ethylene dibromide. Additionally, 
antioxidants, metal deactivators, pour point depressants, 
corrosion inhibitors and demulsifiers may be present. The 
gasoline fuels may also contain amounts of other fuels such 
20 as, for example, methanol. 

Additional fuel additives which may be present include 
fuel injector inhibitors, low molecular weight fuel 
in j ector detergents , and carburetor detergents , such as a 

25 low molecular weight hydrocarbyl amine, including 

26 polyamines, having a molecular weight below 700, such as 

27 oleyl amine or a low molecular weight polyisobutenyl 

28 ethylene diamine, for example, where the polyisobutenyl 

29 group has a number average molecular weight of about 420. 

31 in'diesel fuels, other well-known additives can be employed, 
such as pour point depressants, flow improver se, cetane 

and the like. The diesel fuels can also include 
other fuels such as, for example, methanol. 



32 
33 
34 
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A fuel-soluble, nonvolatile carrier fluid or oil may also be 
used with the fuel additive coiaposition of this invention- 
The carrier fluid is a chemically inert hydrocarbon-soluble 
liquid vehicle which substantially increases the nonvolatile 
residue (NVR) , or solvent-free liquid fraction of the fuel 
additive composition while not overwhelmingly contributing 
to octane requirement increase. The carrier fluid may be a 
natural or synthetic oil, such as mineral oil or refined 




These carrier fluids are 



believed to act as a carrier for 



the fuel additives 
removing and retarding 



of the present 





invention and to assist 
The carrier fluid may 
control properties when used 
composition of this 



xn 



in 

U^OJUW ^ WA* W ^ wp^^ — — — — 

combination with a fuel additive 
invention • 

The carrier fluids are typically employed in amounts ranging 
from about 50 to about 2000 ppm by weight of the hydrocarbon 
fuel, preferably from 100 to 800 ppm of the fuel. 
Preferably, the ratio of carrier fluid to deposit control 
additive will range from about 0.5:1 to about 10:1, more 

1:1 to 4:1. 

fuel concentrate, carrier fluids will 
in amounts ranging from about 10 to 
, preferably from 20 to 40 weight 




When employed in a 
generally be present 
about 60 weight percent 




The following examples are presented 
embodiments of this invention and 
any way as limiting the scope of 



to illustrate specific 
are not to be construed in 
the invention. 



34 
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An engine test; was 




Example A_l 

carried out using commercial 
measure deposits on i 




intake valves and 



combustion chambers 



2.3 liter, 
f our-cylind 

Major dimens 



using this fuel. The 
injected (PFI) , dual 
manufactured by Ford 
set forth in Table 1 




engine was a 

plug. 
Company • 



le 

17 
18 
19 
20 



23 

24 

25 

26 

27 

28 

29 

30 

31 

32 



^naine Dimens i 




The test engine was operated for 100 hours 



on a prescribed 
Coordinating 
Intake Valve 



load and speed schedule 



Reseaxch Council 



(24 hours 

by 

condition 



a day) 





as a standard 
The cycle for engine 



operation is set forth in Table 2. 
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iblc 



: gncfine Ope 





^Each step includes a 30-seconci transition ramp. 

At the end of each test run, the intake 

with hexane, and weighed. The previously determined 

weights of the 
of the valves at 
the two weights 

(IVD) • 
mating 



the end of the rvin. The difference between 
is the weight of the 

each cylinder, the piston top and the 




surface of the cylinder head 





were scraped and the 
measure of 



chamber deposit (CCD) 
below. 



The results are set forth in Table 3 



T«;^ample A2 



A sample 



fuel composition A2 was prepared by adding 



(1) 



125 ppm by weight of a dodecylphenyl- 
poly(oxybutylene) monool having an average 
weight of about 1500, and 



(2) 125 ppma (parts 




moiety and an 



per million actives) by weight of a 
amine having a 1300 MW polyisobutenyl 
ethylene diamine moiety 
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13 

X4 
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19 

20 

21 



to the gasoline of Example Al 



The same 





as xn 
, and 



Example Al was 



carried out using 
shown in Table 3 



belov. 




A sample fuel compos 



ition A3 was prepared by 



23 
24 

* 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 



(1) 125 ppm by weight of 420 number 
weight polyisobutene, and 



(2) 125 ppma by weight of a hydrocarbyl 
1300 MW polyisobutenyl mo" 



iety and an 



amine baving a 
ethylene diamine 



moiety 



to the gasoline of Example Al. 



The same 




as in Example Al was 



this fuel composition, and 



carried out using 
shown in Table 3 



TTyaTnple A4 



A s 



composition A4 was prepared by adding 



(1) 



125 ppm by weight of 420 number average 
weight polyisobutene; and 



molecular 



(2) 



125 ppm by weight of a dodecylphe 
poly(oxybutylene) monool having 
weight of about 1500., and 



nyl 
an 
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(3) 



125 
1300 

moiety 



ppma by veight of a hydrocarbyl 
MW polyisobutenyl moiety and an 



amine having a 
ethylene diamine 



to the gasoline of Example Al 



The eame 
this fuel 
below. 




as in Example Al was 



composition, and the 



carried out using 
shown in Table 3 



10 

12 

13 

X4 

15 

16 

17 

18 

19 

20 

21 
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23 

24 



26 

27 

28 

29 

30 

31 

32 

33 



Tables 





The results in 
composition of 

markedly 




when compared to the 




A2 and A3r 



3 show that the 
present invention 
intake valve deposit 
two— component 
while maintaining 



(Example A4) 





§ 

of 



low level of 



combustion chamber deposits 




Fuel additive com 
prepared which contain 



of the present invention are also 



wo 95^9974 



PCT/US95/CM981 



-28- 



W A 




02 




03 




04 


<2) 
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09 




10 




XI 




X2 


and 


X3 




X4 

15 


(4) 


X6 


(5) 



X7 

X8 

X9 
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2X 
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26 

27 

28 
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3X 

32 

33 



weight polyisobutene; 

125 ppm by weight of a dodecylphenyl-terminated 
poly(oxybutylene) monool having an average molecular 
weight of about 1500; 

125 ppxna by weight of a hydrocarbyl amine having a 
1300 MW polyisobutenyl moiety and an ethylene diamine 

moiety; 

and at least one of the following components: 

125-250 ppm of a mineral oil carrier fluid; and/or 



10-50 ppm^ preferably 




such as oleyl amine or 



20 ppmr of a low molecular weight 
carburetor or injector detergent, 

polyisobutenyl (420 MW) ethylene 
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OX 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 



WHAT IS CLAIMED IS: 



13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



2. 



fuel additive composition comprising: 



(a) 



3. 



a fuel-soluble aliphatic hydrocarbyl- 
amine Having at least one basic nitrogen 
wherein tbe hydrocarbyl group has a number 
molecular weight of about 700 to 3,000; 




(b) 



a polyolef in 
wherein the 
weight of 



polymer of a to monoolefin, 

nas a number average 
about 350 to 3,000; and 




(c) 



a nydrocarbyl-terminated poly (oxyalkylene) 
having an average molecular weight of about 
about 5,000, Wherein the oxyalkylene group 
to C5 oxyalkylene group and the hydrocarbyl 
is a Ci to C30 hydrocarbyl group. 



monool 



500 'to 
is a C2 



The fuel additive composition 
wherein the hydrocarbyl 

of component (a) has a 
ight of about 750 to 2,200. 



according to Claim 1, 
substituent on the aliphatic 
number average molecular 



The fuel additive composition 



t:o claim 2 



wherexn 

of component (a) 

weight of about 900 to 



hydrocarbyl substituent on the aliphatic 



has a number average molecular 



1,500. 



The fuel additive composition according 
wherein the aliphatic amine of component 
branched chain hydrocarbyl-substituted - 



to Claim 1 



(a) is 



33 
34 
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01 5* The fuel additive composition according to Claim 4, 

02 wherein the aliphatic amine of component (a) is a 

03 polyisotoutenyl amine. 

04 

05 6. The fuel additive composition according to Claim 4, 

06 wherein the amine moiety of the aliphatic amine is 

07 derived from a polyamine having from 2 to 12 amine 

08 nitrogen atoms and from 2 to 40 carbon atoms. 

09 

10 7. The fuel additive composition according to claim 6^ 

11 wherein the polyamine is a polyalkylene polyamine 

12 having 2 to 12 amine nitrogen atoms and 2 to 24 carbon 

13 atoms • 
14 

15 3^ The fuel additive composition according to Claim 7, 

16 wherein the polyalkylene polyamine is selected from the 

17 group consisting of ethylene diamine, diethylene 

18 triamine, triethylene tetramine and tetraethylene 

19 pentamine. 
20 

21 9. The fuel additive composition according to Claim 8, 

22 wherein the polyalkylene polyamine is ethylene diamine 

23 or diethylene triamine. 

24 

25 10. The fuel additive composition according to Claim B, 

26 wherein the aliphatic amine of component (a) is a 

27 polyisobutenyl ethylene diamine. 

28 

29 11. The fuel additive composition according to Claim 1, 

30 wherein the polyolef in polymer of component (b) is a 

31 polymer of a C2 to C4 monoolefin. 

32 
33 
34 
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01 


12. 


The fuel 


. additive composition acco 


rding to Claxm 11, 


02 




wherein 


the polyolef in polymer of 


component (b) is 


03 




polypropylene or polybutene. 




04 




« 






OS 


13. 


The fue] 


L additive composition acco 


rding to Claim 12, 


06 




wherein 


the polyolef in polymer of 


component (b) is 


07 




poly isobu'tene • 




08 








m 


09 




The fue! 

m 


L additive composition accc 


irding to Claim 1, 


10 




wherein 


the polyolef in polymer of 


component (b) has a 


11 




number '* 


average molecular weight of about 350 to 1500. 


12 




* 






13 


15. 


The £ue 

• 


1 additive composition accc 


>rding to Claim 14, 


14 




wherein 


the polyolef in polymer of 


component (b) has a 


15 




number 


average molecular weight ol 


! about 350 to 500. 


16 










17 


16. 


The fue 


1 additive composition accc 


drding to Claim 1, 


18 




wherein 


, the hydrocarbyl-terminatec 


i poly (oxyalkylene) 


19 




monoo 1 


of component (c) has an av< 


3rage molecular weight 


20 




of abou-t 900 1500. 




21 
22 


17. 


The fu€ 


^1 additive composition acci 


• 

ording to Claim 1, 


23 




wherein the oxyalkylene group of 

* 


the hydrocarbyl- 


24 




terminc 


ited poly (oxyalkylene) monool of component (c) ia 


25 




a C3 to 


» C4 oxyalkylene group. 





26 

27 

28 

29 

30 

31 

32 

33 

34 



18. The fuel additive composition according to Claim 17, 
wherein the oxyalkylene group of the hydrocarbyl- 
terminated poly (oxyalkylene) monool of component (c) is 
a C3 oxypropylene group. 
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01 19. The fuel additive composition according to Claim 17, 

02 wherein the oxyalkylene group of the hydrocarbyl- 

03 terminated poly (oxyaDcylene) monool of component (c) is 

04 a C4 oxybutylene group. 

05 

06 20. The fuel additive composition according to Claim 1, 

07 wherein the hydrocarbyl group of the hydrocarbyl- 

08 terminated poly (oxyaDcylene) monool of component (c) is 

09 a C7 to C30 alkylphenyl group. 

10 

21. The fuel additive composition according to Claim 1, 

12 wherein component (a) is a polyisobutenyl amine, 

13 wherein the amine moiety is derived from ethylene 

14 diamine or diethylene triamine, component (b) is 

15 poiyisobutene, and component (c) is a C7 to C30 

alkylphenyl-terminated poly (oxybutylene) monool. 

17 

18 22- A fuel composition comprising a major amount of 

hydrocarbons boiling in the gasoline or diesel range 

20 effective detergent amoiint of an additive 

5^1 composition comprising: 

22 

23 a fuel-soluble aliphatic hydrocarbyl-substituted 

24 amine having at least one basic nitrogen atom 

25 wherein the hydrocarbyl group has a number average 
2 6 molecular weight of about 700 to 3,000; 

27 

28 jjjjj a polyolef in polymer of a C2 to C^ monoolefin, 

29 wherein the polymer has a number average molecular 

30 weight of about 350 to 3,000; and 

31 

32 a hydrocarbyl-terminated poly (oxyalkylene) monool 

33 having an average molecular weight of about 500 to 



34 



wo 95/29974 



PCTA}S95y04981 



-33 



about 5,000, Wherein the oxyalXylene group is a 

02 to Cj oxyalkylene group and the hydrocarbyl group 

03 is a Cj to C^Q hydrocarbyl group. 

04 

23. The fuel composition according to Claim 22, wherein the 
hydrocarbyl siibstituent on the aliphatic amine of 
component (a) has a number average molecular weight of 

®® about 750 to 2,200. 

09 

^® 24. The fuel composition according to Claim 23, wherein the 

hydrocarbyl substituent on the aliphatic amine of 
xa component (a) has a number average molecular weight of 

" about 900 to 1,500. 
14 

25. The fuel composition according to Claim 22, wherein th€ 

1« aliphatic amine of component (a) is a branched chain 

17 hydrocarbyl-substituted amine. 

18 

^* 26. The fuel composition according to Claim 25, wherein th« 
*® aliphatic amine of component (a) is a polyisobutenyl 

* ^ amine . 

22 

27. The fuel composition according to Claim 25, wherein th( 

* amine moiety of the aliphatic amine is derived from a 

2* polyamine having from 2 to 12 amine nitrogen atoms and 

26 from 2 to 40 carbon atoms. 

27 

^® 28. The fuel composition according to claim 27, wherein th 
2' polyamine is a polyalkylene polyamine having 2 to 

30 ^2 amine nitrogen atoms and 2 to 24 carbon atoms. 



31 
32 
33 
34 
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OX 29. The fuel composition according to Claim 28, wherein the 

02 polyalkylene polyamine is selected from the group 

03 consisting of ethylene diamine, diethylene triamine, 

04 triethylene tetramine and tetraethylene pentamine. 

05 

06 30. The fuel composition according to Claim 29, wherein the 

07 polyalkylene polyamine is ethylene diamine or 

08 diethylene triamine. 

09 

10 31. The fuel composition according to Claim 30, wherein the 

11 aliphatic amine of component (a) is a polyisobutenyl 

12 ethylene diamine. 
13 

14 32. The fuel composition according to Claim 22, wherein the 

15 polyolef in polymer, of component (b) is a polymer of a 

16 C2 to C4 monoolefin. 

17 

18 33. The fuel composition according to Claim 32, wherein the 

19 polyolef in polymer of component (b) is polypropylene or 
2 0 polybutene • 

21 

22 34. The fuel composition according to Claim 33, wherein the 

23 polyolefin polymer of component (b) is polyisobutene. 

24 

25 35. The fuel composition according to Claim 22, wherein the 

26 polyolefin polymer of component (b) has a number 

27 average molecular weight of about 350 to 1500. 
28 

29 36. The fuel composition according to Claim 35, wherein the 

30 polyolefin polymer of component (b) has a number 

31 average molecular weight of about 350 to 500. 
32 

33 



34 



« 



«1 
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01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 



37. The fuel composition 



24 



4 

• f 



26 
27 
28 
29 
30 
31 
32 



hydrocarbyl- 
component (c) has 

900 tie 1500. 



according to Claim 22, wherein the 

poly (oxy alky lene) xnonool of 
average molecular weight of about 



38. The fuel composition according to Claim 22, wherein the 
oxyalkylene group of the hydrocarbyl-terminated 
poly (oxy alky lene) monool of component (c) is* a C3 to C4 

oxyalkylene group. 



39. The fuel composition according to Claim 38, wherein 
oxyalkylene group of the hydrocarbyl-terminated 
poly (oxyalkylene) monool of component (c) is. a C3 

oxypropylene group. 

40. The fuel composition according to Claim 38, wherein 
oxyalkylene group of the hydrocarbyl-terminated 
poly (oxyalkylene) monool of component (c) is a C4 

oxy buty lene group. 



41. The fuel composition according to Claim 22, wherein the 
hydrocarbyl group of the hydrocarbyl-terminated 

poly (oxyalkylene) monool of component (c) is a Cy to 

C30 alkylphenyl group. 

42. The fuel composition according to Claim 22, wherein 
component (a) is a polyisobutenyl amine, wherein the 
amine moiety is derived from ethylene diamine or 
diethylene triamine, component (b) is polyisobutene, 
and component (c) is a C7 to alkylphenyl-terminated 

poly ( oxy buty lene) monool. 



33 
34 
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01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 



43. A fuel concentrate comprising an inert stable 

oleophilic organic solvent boiling in the range of from 
about 150«F to 400"F and from about 10 to 90 weight 
percent of an additive composition comprising: 



16 
17 
18 
19 
20 
21 



23 
24 



26 
27 
28 
29 
30 
31 



(a) 



45. 



(b) 



46. 



(c) 



a fuel-soluble aliphatic hydrocarbyl-substituted 
amine having at least one basic nitrogen atom 
wherein the hydrocarbyl group has a number average 
molecular weight of about 700 to 3,000; 

a polyolef in polymer of a to Cg monoolefin, 
wherein the polymer has a number average molecular 
weight of about 350 to 3,000; and 

a hydrocarbyl-terminated poly (oxy alky lene) monool 
having an average molecular weight of about 500 to 
about 5,000, wherein the oxyalkylene group is a 
to C5 oxyalkylene group and the hydrocarbyl group 
is a Ci to C30 hydrocarbyl group. 



44. The fuel concentrate according 
hydrocarbyl substituent on 
component (a) has a number 
about 750 to 2,200. 



to Claim 43, wherein the 
aliphatic amine of 
average molecular weight 



34 



The fuel concentrate according to Claim 44, wherein the 
hydrocarbyl substituent on the aliphatic amine of 
component (a) has a number average molecular weight of 
about 900 to 1,500. 

The fuel concentrate according to Claim 43, wherein the 
aliphatic amine of component (a) is a branched chain 
hydrocarbyl-substituted amine. 



4 
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14 



16 
17 
18 
19 
20 
21 



24 

^ 25 
" 26 

^ 27 
28 
29 
30 
31 
32 



01 47. The fuel concen'trate according t:o Claim 46, wherein the 

02 aliphatic amine of componen-t (a) is a polyisobutenyl 
03 
04 
05 
06 
07 
08 
09 
10 
11 



48. The fuel concentra-te 
amine moiety of 



according to Claim 46, 
aliphatic amine is derived 



from a 



polyamine having 
from 2 to 40 carbon 



from 2 to 12 amine nitrogen atoms and 



49. The fuel concentrate according to Claim 48, wherein the 
polyamine is a polyalkylene polyamine having 2 to 
12 amine nitrogen atoms and 2 to 24 carbon atoms. 



50. The fuel concentrate according to Claim 49, wherein 
polyalkylene polyamine is selected from the group 
consisting of ethylene diamine, diethylene triamine, 
triethylene tetramine and tetraethylene pentamine. 



51. The fuel concentrate according to Claim 50, 
polyalkylene polyamine is ethylene diamine or 
diethylene triamine. 

# 

52. The fuel concentrate according to Claim 51, wherein 
aliphatic amine of component (a) is a .polyisobutenyl 
ethylene diamine. 



53. The fuel concentrate according to Claim 43, wherein the 
polyolefin polymer of component (b) is a polymer of a 
C2 to C4 monoolefin. 

54. The fuel concentrate according to Claim 53, wherein the 
polyolefin polymer of component (b) is polypropylene 
polybutene. 



34 



wo 95/29974 



PCTAJS95/04981 



38 



01 55. The fuel concentrate according to Claim 54, wherein the 

02 polyolefin polymer of component (b) is polyisobutene. 

03 

04 56. The fuel concentrate according to Claim 43, wherein the 

05 polyolefin polymer of component (b) has a number 

06 average molecular weight of about 350 to 1500. 
07 

00 57. The fuel concentrate according to Claim 56, wherein the 

09 polyolefin polymer of component (b) has a number 

10 average molecular weight of about 350 to 500. 
11 

12 58. The fuel concentrate according to Claim 43, wherein the 

13 hydrocarbyl-terminated poly (oxyalkylene) monool of 

14 component (c) has an average molecular weight of about 

15 900 to 1500. 

16 

17 59. The fuel concentrate according to Claim 43, wherein the 

IS oxyalkylene group of the hydrocarbyl-terminated 

19 poly (oxyalkylene) monool of component (c) is a C3 to C4 

20 oxyalkylene group. 
21 

22 60. The fuel concentrate according to Claim 59, wherein the 

23 oxyalkylene group of the hydrocarbyl-terminated 

24 poly (oxyalkylene) monool of component (c) is a C3 

25 oxypropylene group. 

26 

^'^ 61. The fuel concentrate according to Claim 59, wherein the 

^® oxyalkylene group of the hydrocarbyl-terminated 

29 poly (oxyalkylene) monool of component (c) is a C4 

oxybutylene group. 



31 

32 
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01 62« The fuel concentea'te according to Claim 43, wherein the 

02 hydrocarbyl group of the hydrocarbyl-terminated 

« 

03 poly (oxyaDq^lene) nonool of component (c) is a C7 to 

04 C3Q alkylphenyl group. 



05 
06 



63. The fuel concentrate according to Claim 43, wherein 
®^ component (a) is a polyisobutenyl amine, wherein the 

amine moiety is derived from ethylene diamine or 
diethylene triamine, component (b) is polyisobutene, 
and component (c) is a Cj to C^q alkylphenyl-terminated 
poly (oxybutylene) monool. 
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